Abstract. In order to regulate plant growth, we studied blue fluorescent for agriculture light conversion films. The light conversion film containing blue fluorescent can convert ultraviolet (UV) and violet light (300-400 nm) into the blue-green light (400-500 nm) which is the more active wavelength band in photosynthesis. A durable and weather-resistance is important properties for applicate agriculture light conversion films.1,8-naphthalimide derivatives usually exhibit strong fluorescent emission on irradiation, excellent photoluminescence (PL) quantum efficiency, good photo-stability and film-forming properties as well as desirable chemical and thermal stabilities. In this study, 1,8-naphthalimide derivatives containing ethynyl link were synthesized and characterized. Synthesized fluorescent has high thermal stability and suitable photophysical properties for agriculture light conversion films.
Introduction
For photosynthesis light with the wavelengths from 400-700nm is necessary. This part of the global radiation is called photosynthetically active radiation (PAR) [1] . Since the optimum light intensity and light are essential for optimum plant growth and development, much effort is focused on the development of transparent greenhouse covering material with improved optical properties [2] . In particular, light conversion films have been actively developed and are now gaining much attention. Light conversion film is a material that converts the less active wavelength band in photosynthesis to the more active wavelength of 400-700 nm. Plant growth under the light conversion film had not yet been sufficiently reviewed due to the difficulty in developing a durable and weather-resistant film [3] 1,8naphthalimide derivatives usually exhibit strong fluorescent emission on irradiation, excellentphotoluminescence (PL) quantum efficiency, good photo-stability and film-forming properties as well as desirable chemical and thermal stabilities. In this study, 1,8-naphthalimide derivatives with ethynyllink was synthesized blue fluorescent and studied for apply light conversion film. The synth esized blue fluorescent was examined photophysical properties which is important to light c onversion and studied used of density functional theory (DET) calculations at the B3LYP/6-31G level of theory by Gaussian 09 suit of program. Photophysical Property. We measured the photophysical property of 1-3 in CH 2 Cl 2 (2X10 -6 mol/L) and the data summarized in Table 1 . Fluorescents exhibit a quite similar absorption curve and has molar extinction coefficient (Figure 1) .
Synthesis
Absorption maxima of the Fluorescents were observed in the range of 328-338 nm. It apparently indicated the effects of extension of ʌ-conjugation, and absorption maxima of Fluorescent 3 is bathochromically shifted relative to of 2. These results confirm that the connection at same position of 1,8-naphthalimide is more effective for the extension of ʌ-conjugation than that at the other TD-DFT and frontier molecular orbital (FMO) calculation. An electronic excitation results in some electron density redistribution that affects the molecular geometry. The major assignments of the lowest electronic transitions for Fluorescent 1-3 are mainly as HOMO ĺ LUMO, which corresponds to a ʌ ĺ ʌ* excited singlet state as visualized in Figure 3 . For 1, The HOMO and LUMO are spread over the whole conjugated molecule. The HOMO and LUMO energy levels of dyes are summarized in Table 2 . Although both HOMO and LUMO of Fluorescent 2 had lower energy levels than Fluorescent 3, the difference in the HOMOs between 1b and 3b (1.66) was more significant than that between their HOMOs (0.52). Therefore, the position of ethynyl link on the 1,8-naphthalimide affected the HOMO, resulting in the broad energy band gap. The optical band gaps of dyes from the absorption edges were 3.74-5.76. The trend of the band gap (2>1>3) was consistent with the results from the DFT calculations. Thermal stability. To investigate the thermal stability of Fluorescent 1-3, thermogravimetric analysis (TGA) were performed, corresponding data shown table 3. All samples were heated at a rate 10 min -10 , under flowing nitrogen to 500 . To applicate agriculture film, fluorescent must be sufficient to survive the production process which is generally carried out 200 . The weight reduction of Fluorescent 1-3 is less than 2%. The TGA revealed that Fluorescent 1-3 are highly stable materials, which decompose at temperatures higher than 259 . Therefore, the results indicated that these synthesized Fluorescent 1-3 were of high morphological and thermal stabilities, which is critical issue for film stability and life time. Fluorescents 1-3 have high thermal stability and excellent photophysical properties for forming agriculture light conversion film.
